Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; R factor = 0.055; wR factor = 0.146; data-to-parameter ratio = 18.7.
In the title compound, C 16 H 20 N 4 , the 1H-imidazo [4,5-c] quinoline ring system is approximately planar, with a maximum deviation of 0.0719 (15) Å . An intramolecular C-HÁ Á ÁN hydrogen bond contributes to the stabilization of the molecule, forming an S(6) ring motif. In the crystal, the molecules are stacked along the b axis through weak aromatic interactions between benzene and imidazole and benzene and pyridine rings [centroid-centroid distances = 3.6055 (10) and 3.5342 (10) Å , respectively].
Related literature
For background to quinolines and their microbial activity, see: Jampilek et al. (2005) ; Gershon et al. (2004) ; Dardari et al. (2004) . For the syntheses of 1H-imidazo[4,5-c] quinolin-4amines, see: Gabriel (1918) ; Izumi et al. (2003) . For bondlength data, see: Allen et al. (1987) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 In the title compound ( Fig. 1) , the 1H-imidazo[4,5-c]quinoline ring system (C1-C6/N1/C7/C8/N3/C10/N2/C9) is approximately planar with a maximum deviation of 0.0719 (15) Å at atom N3. The torsion angle, C10-N2-C11-C12, formed between this ring system and the isobutyl unit is 100.8 (2)°. An intramolecular C15-H15A···N3 hydrogen bond (Table 1) contributes to the stabilization of the molecule, forming an S(6) ring motif (Bernstein et al., 1995) . Bond lengths (Allen et al., 1987) and angles are within the normal ranges.
There is no significant intermolecular hydrogen bond observed in the crystal packing (Fig. 2) . The molecules are stacked along the b axis by way of weak aromatic π-π interactions of the benzene C1-C6 ring (centroid Cg3) with the imidazole N2/C9/C8/N3/C10 (centroid Cg1) and pyridine N1/C6/C1/C9/C8/C7 (centroid Cg2) rings [Cg3···Cg1 separation = 3.6055 (10) Å; Cg3···Cg2 separation = 3.5342 (10) Å].
Experimental 4-Chloro-1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolone (2 g, 0.00771 mole), methanol (30 ml) and 3.3 ml of DMF were heated to reflux for 72 h. The solid formed was separated, filtered off and washed with methanol. Yield, 1.99 g (58.5%).
Crystals suitable for x-ray analysis were obtained from ethanol by slow evaporation.
Refinement
All H atoms were positioned geometrically (C-H = 0.93 to 0.98 Å) and refined using the riding model with U iso (H) = 1.2 or 1.5 U eq (C). A rotating group model was applied to the methyl groups. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0038 (8) C7 0.0396 (9) 0.0384 (9) 0.0425 (10) −0.0003 (7) 0.0089 (7) −0.0055 (8) C6
0.0388 (8) 0.0368 (9) 0.0395 (9) −0.0017 (7) 0.0058 (7) −0.0033 (7) C5 0.0525 (11) 0.0512 (11) 0.0354 (10) 0.0042 (9) 0.0062 (8) (7) 0.0064 (7) −0.0010 (7) C9 0.0410 (9) 0.0311 (8) 0.0367 (9) −0.0036 (7) 0.0069 (7) 0.0000 (7) C8 0.0400 (9) 0.0342 (8) 0.0432 (10) 0.0001 (7) 0.0052 (7) 0.0016 (8) C10 0.0502 (10) 0.0514 (11) 0.0508 (11) 0.0071 (9) 0.0080 (9) 0.0145 (9) 
